Following a transient ischemic insult there is a marked increase in free radical (FR) production within the first 10 -15 min of reperfusion and again at the peak of the inflammatory process. Hypothermia decreases lipid peroxidation following global ischemia, raising the possibility that it may act by reducing FR production early on and by maintaining or increasing endogenous antioxidant systems. By means of FR fluorescence, Western blot, immunohistochemistry, and enzymatic assay, we studied the effects of mild hypothermia on superoxide (O 2 ؊• ) anion production, superoxide dismutase SOD expression, and activity following focal cerebral ischemia in rats. Mild hypothermia significantly reduced O 2 ؊• generation in the ischemic penumbra and corresponding contralateral region, but did not alter the bilateral SOD expression. SOD enzymatic activity in the ischemic core was slightly reduced in hypothermia-treated animals compared with normothermic controls. Our results suggest that the neuroprotective effect of mild hypothermia may be due, in part, to a reduction in neuronal and endothelial O 2 ؊• production during early reperfusion. © 2002 Elsevier Science (USA)
INTRODUCTION
Among the various biochemical events associated with ischemic brain injury, emerging evidence suggests the formation of oxygen-derived free radicals as a common denominator. There are many sources of reactive oxygen species (ROS), including the mitochondrial electron transport chain and activated leukocytes (Phillis, 1994) . ROS, which are generated soon after hypoxia/ischemia (Imaizumi et al., 1984) as well as in the later stages during postischemic reperfusion (Kirsch et al., 1992) , can attack the major cellular components and alter membrane functions. Superoxide anion (O 2
•Ϫ ) in particular, appears to play a key role in the oxidative chain reaction, and may induce lipid peroxidation, protein oxidation, and DNA damage that results in both acute and chronic neuronal injury (Murakami et al., 1998) . Several reports have documented a decrease in free radical generation following reperfusion with lower brain temperature (Globus et al., 1995; Kil et al., 1996; Wenisch et al., 1996; Lei et al., 1997) and a reduction in infiltrating brain neutrophils (Toyoda et al., 1996; Maier et al., 1998) . Consistent with this, is the observation by some clinicians that hypothermia may be related to an increase in the incidence of infections, especially with cooling periods longer than 24 h. However, detailed neuropathological studies are needed to support the hypothesis that mild hypothermia protects the ischemic brain by decreasing ROS production. While many histopathological studies on neuroprotection by hypothermia have been reported (Busto et al., 1987; Minamisawa et al., 1990; Dietrich et al., 1993; Nurse & Corbett, 1994) , little is known about the effects of mild hypothermia on the 
